E D I T O R I A L C O M M E N T A R Y
Low CD4 + T cell counts predict the development of AIDS-related conditions in HIV-infected patients. In laboratories in which the CD4 + T cell count is calculated, the absolute count is the product of 3 variables: total WBC count, the percentage of WBCs that are lymphocytes, and the percentage of lymphocytes that have cell surface expression of the CD4 receptor (the CD4 + T cell percentage). Absolute CD4 + T cell count and CD4 + T cell percentage are generally concordant (table 1) . However, factors that perturb the number of WBCs or the percentage of lymphocytes may affect the absolute CD4 + T cell count without changing the CD4 + T cell percentage, thereby leading to discordance between the 2 values. McGovern et al. [2] have found that cirrhosis may be one factor that leads to low absolute CD4 + T cell counts despite relatively preserved CD4 + T cell percentages.
Sixty HIV-seronegative adults with cirrhosis that was assessed with histological analysis of the liver or clinical criteria underwent measurement of CD4 + T cell counts and percentages. In approximately one-half of the subjects, hepatitis C virus (HCV) infection was the cause of cirrhosis; the remainder had other causes of cirrhosis. Subjects who were currently using alcohol or medication that suppresses the CD4 + T cell count, such as corticosteroids, were excluded from the study. 3 for patients without cirrhosis; P ! ). Although the absolute CD4 + T cell .001 count was low in many subjects with cirrhosis, the CD4 + T cell percentage was relatively preserved: of subjects who had low
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+ T cell counts, 95% had normal CD4 + T cell percentages. The discordance between absolute CD4 + T cell count and CD4 + T cell percentage observed in HIV-seronegative patients with cirrhosis may also occur in HIV-HCV-coinfected patients with liver disease. In a cohort of almost 2000 HIVinfected patients, HCV-seropositive patients had lower CD4 + T cell counts but higher CD4 + T cell percentages at study entry than did HCV-seronegative patients [3] . In a second study, HCV-seronegative and HCV-seropositive subjects with HIV had similar baseline CD4 + T cell counts, but the HCV-seropositive individuals had significantly higher CD4 + T cell percentages [4] . Both studies examined seroprevalent cohorts, so there may have been differences in the duration of HIV infection between the HCV-seropositive and HCVseronegative groups. Nonetheless, the findings in these studies suggest that HIVinfected patients with HCV-induced liver disease may be more likely than HIV-infected subjects without HCV infection to have a discordance between the CD4 + T cell count and percentage, although it is clear that more studies are needed.
What is the mechanism of low absolute CD4 + T cell counts in HIV-negative subjects with cirrhosis? McGovern et al. [2] make a convincing case that this finding is related to portal hypertension and splenic sequestration of T cells. First, lower CD4 + T cell counts are associated with other cytopenias, such as lower WBC count, platelet count, hematocrit, and absolute CD8 + T cell count, as would be expected with sequestration of multiple cell types. Second, low CD4 + T cell counts are associated with the finding of splenomegaly at physical examination, which supports the hypothesis that pooling or destruction of T cells may be occurring in the enlarged spleen. Finally, low CD4 + T cell counts are associated with clinical markers of portal hypertension, such as low albumin level, hepatic encephalopathy, ascites, or esophageal varices. The authors observed no association between low CD4 + T cell count and the Childs-PughTurcotte score (an assessment of the severity of liver disease), but their ability to find such an association may have been limited by the sample size of the study.
The hypothesis that cirrhosis and portal hypertension may lead to T cell sequestration and a low absolute CD4 + T cell count is physiologically plausible based on what we know about the effect of advanced liver disease on blood cell lines. Portal hypertension can lead to congestive splenomegaly; in patients with congestive splenomegaly due to portal hypertension, cytopenia of у1 cell line is common [5, 6] . These cytopenias may be the result of pooling or destruction of blood cells in the enlarged spleen. For example, thermally damaged, chromium-labeled RBCs disappear from circulation more rapidly in subjects who have cirrhosis than in individuals without liver disease [7, 8] . Larger spleen volume, as assessed with ultrasound or radionuclide imaging, is associated with lower WBC counts [9] . The fact that CD4 + T cell count tends to increase following a splenectomy also supports the idea that the spleen normally sequesters some of these cells from circulation. However, the degree of liver disease that is associated with a measurable T cell sequestration is not known. Does it occur only when a patient has clinical or histologic cirrhosis, as observed by McGovern et al. [2] , or are earlier stages of liver disease also associated with lower CD4 + T cell counts? Further studies to address this question are warranted.
What, then, are the implications of the finding that a substantial proportion of HIV-seronegative subjects with cirrhosis have low absolute CD4 + T cell counts? If advanced liver disease leads to low CD4 + T cell counts in HIV-seronegative individuals, the same is likely to occur in HIVseropositive patients. If this is the case, then the measurement of absolute CD4 + T cell count in HIV-infected patients with cirrhosis may not be as accurate in assessing the patient's degree of immunodeficiency as it is in HIV-infected patients without cirrhosis. Because CD4 + T cell percentage may be affected less by cirrhosis than absolute CD4 + T cell count, McGovern et al. [2] suggest that the former measurement may be more reliable in assessing the degree of immunosuppression in HIV-infected patients with advanced liver disease. This hypothesis could be tested by comparing the predictive value of absolute CD4 + T cell count with that of CD4 + T cell percentage for the development of AIDS-related conditions in HIV-infected patients with advanced liver disease.
The findings of McGovern et al. [2] may also shed light on why different studies have had variable results when assessing the impact of HCV coinfection on the increase in CD4 + T cell count after initiation of antiretroviral therapy. Although several studies have revealed that coinfected patients experience lower absolute CD4 + T cell count increases after initiating antiretroviral therapy than do HIV-monoinfected patients [10] [11] [12] [13] [14] [15] , other studies have not demonstrated such an effect [3, 16, 17] . A meta-analysis of these studies concluded that there was a small but statistically significant diminution in the increase in CD4 + T cell count in HCV-HIVcoinfected patients compared with that in HIV-monoinfected patients [18] ; however, this meta-analysis focused on the change in absolute CD4 + cell count rather than the change in CD4 + T cell percentage.
If the presence of cirrhosis in HIV-HCVcoinfected patients blunts the increase in CD4 + T cell count after the initiation of antiretroviral therapy, the observed differences between the results of these studies may be due to variability in the extent of underlying liver disease in the study populations. Examining the change in CD4 + T cell percentage after initiation of antiretroviral therapy in larger numbers of HIV-positive subjects (with and without HCV coinfection), which has been done in only a few published studies [3, 4, 17] , may be illuminating. , but a CD4 + T cell percentage of 30%, should antiretroviral therapy be initiated? The answer to this question is not known, and until it is, most of us will continue to use absolute CD4 + T cell count values to guide treatment decisions. However, studies are needed to determine whether this is the right approach.
Finally, the findings of McGovern et al. [2] raise important pathophysiological questions about the interaction between HIV infection and liver disease. For example, previous studies have shown that, in HIV-HCV-coinfected patients, lower CD4 + T cell count is associated with moresevere liver fibrosis [19] [20] [21] [22] [23] . However, because absolute CD4 + T cell count is itself lowered by advanced liver disease, McGovern et al. [2] suggest that the examination of the association between CD4 + T cell percentage and hepatic fibrosis may better reveal the relationship between HIV-induced immunosuppression and liver disease.
In sum, the work of McGovern et al. [2] provides a fresh perspective on how cirrhosis affects absolute CD4 + T cell count. Future studies will be needed to determine the full implications of these important findings for HIV-infected patients with liver disease.
